products. About 95% of human anthrax is cutaneous and 5% respiratory. Gastrointestinal anthrax is very rare, and has been reported in less than 1% of all cases. Anthrax meningitis is a rare complication of any of the other three forms of disease. We report three rare cases of anthrax (gastrointestinal, oropharyngeal and meningitis) arising from the same source.
Introduction
Anthrax is a zoonotic infection, the causative agent of which is Bacillus anthracis.
Ingestion or handling of the infected animal meat or other products can transmit the disease (1) . B. anthracis is non-motile, rod like, gram-positive aerobic bacillus that produces central oval-shaped spores. It is characterized by rough, irregular and often comma-shaped colonies in blood agar medium. The mature spores can persist for years in dry soil but are destroyed by boiling in water for ten minutes (2) . Grazing animals often swallow these spores which develop into the encapsulated vegetative mature bacilli in the circulation (3) . B. anthracis is an extra cellular pathogen that can avoid phagocytosis.
Anthrax toxin contains three proteins: PA (protective antigen), EF (edema factor) and LF (lethal factor). These factors are effective in decreasing the effect of polymorphonuclear function (3) . Anthrax is a zoonotic disease with a worldwide distribution. It can be transmitted from animal to animal or from animal to humans, however, no human to 3 human transmission has been documented. Humans are incidentally infected by coming into contact with contaminated animals or animal products (4) . The form of the disease depends on the route by which spores enter the body i.e. a skin lesion, inhalation, or ingestion (5). In cutaneous anthrax, exposed areas of skin such as arms, hands, head or neck are commonly affected. The organisms are inoculated through an abrasion in the skin. The primary skin lesion appears as a painless, pruritic papule 3 to 5 days after exposure. The papule then enlarges in one to two days to form an ulcer. The ulcer is usually 1-3 cm in diameter with round, regular borders. Vesicles may surround the ulcer over the next several days, necrosis and drying of the ulcer lead to the characteristic black eschar (7).
Inhalational anthrax is a deadly form of the disease caused by the inhalation of endospores. Initial symptoms resemble a simple upper respiratory infection for the first 1-3 days. The patients develop malaise, fatigue, myalgias, non productive cough and fever.
The second phase of the disease is complicated by acute dyspnea, stridor and hypoxemia.
Physical examination of a patient with inhalational anthrax is most remarkable for moist, crepitant crackles in the lungs pleural effusions and marked widening of the mediastinum.
The lung parenchyma is usually normal in appearance, but pneumonia may be present (7).
Gastrointestinal anthrax occurs in two different clinical forms, oropharyngeal and intestinal. The incubation period for both forms is typically between 1-6 days (8).
Oropharyngeal anthrax is an uncommon variant of GI disease (7). It is characterized by a temperature higher than 39°C, ulcers in posterior oropharynx (pseudomembranous ulcerations), severe sore throat, dysphagia and regional lymphadenopathy with marked neck swelling (8) . This form often has a more favorable prognosis. However, some patients die from respiratory distress or sepsis (7).
Gastrointestinal anthrax usually appears following ingestion of inadequately cooked contaminated meat. The primary infection starts when the spores are ingested and passed through the stomach. Ulcerative intestinal lesions are usually accompanied by hemorrhagic lymphadenitis. The signs are quite variable and include fever, anorexia, vomiting, abdominal pain, hematemesis, severe bloody diarrhea and in some cases, severe progressive ascites. The incubation period has been reported differently from 2-5 days.
The diagnosis is rarely made before death except in endemic areas (9, 10, 11) .
Anthrax meningitis is a rare complication of the three other forms of the disease.
Meningeal infection results from hematogenous or lymphatic spread of the bacilli to the CNS; symptoms include nuchal rigidity, fever, headaches, seizures, agitation and delirium.
Pathologic findings are hemorrhagic meningitis, bloody CSF, containing inflammatory infiltrates and large numbers of bacilli (7) . In this article we report three rare cases of anthrax arising from the same source. 
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In GI anthrax abdominal pain can become so severe that patients present the signs of acute abdomen with rebound tenderness (6) . Abdominal radiographs in this form provide nonspecific findings suggestive of obstruction, such as gaseous distension and multiple fluid levels (10) evidence of ascites (18) . The clinical symptoms observed in our second case were the same as reported in the texts. B. anthracis has been isolated from stool specimens from several animal species and humans (8) . Since the utility of stool cultures in diagnosis of B. anthracis infections in humans remains uncertain, blood or ascitic fluid for culture and possibly for PCR should be obtained from patients with the disease (14) .
Because of the propensity of B. anthracis infection of the gastrointestinal tract to progress to sepsis or death, both types of gastrointestinal anthrax should be treated aggressively as a systemic illness (14) . Most of the patients who died from anthrax sepsis, despite treatment, had incubation periods of less than 48 hours and typically died within 48 hours of the onset of symptoms. This happened to the first case reported here despite treatment under ICU. This suggests that antibiotic treatment should be initiated as soon as possible for maximum efficacy (19) . In view of the rapid progression of GI anthrax and its high mortality rate, even with therapy, physicians must be alert for history taking especially in the patients with gastrointestinal bleeding (3). More men have been reported to contract intestinal or oropharyngeal anthrax compared to women. This may be related to exposure to B. anthracis during the butchering of infected animals, which is usually done by men (16) . Meningitis caused by B. anthraces is almost always fatal within 1-6 days, even with antibiotic therapy (7) . Children tend to have a more fulminating course than adults (19) .
Most infections in areas where anthrax is endemic occur in adults but this may be a function of exposure (19) . Awareness of anthrax in a differential diagnosis remains important in disease endemic areas for prevention. Workers exposed to contaminated animal products in high-risk industries should be vaccinated against B. anthracis. Anthrax in animals can also be controlled by the use of a live attenuated vaccine. In this article we report three rare cases of anthrax (gastrointestinal, oropharyngeal and meningitis) arising from the same source in northern Iran (Mazandaran province). The three patients were from a single family and were admitted with different clinical pictures after the ingestion of half-cooked meat from a sick sheep.
These cases are very notable, because all three rare pictures of anthrax occurred in the same family and emphasize the need for awareness of anthrax in differential diagnosis in an area where the disease remains endemic. anthracis (arrows).
